
UNCLASSIFIED

AD NUMBER

AD462898

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; Apr 1965.
Other requests shall be referred to US
Army Biological Laboratories, Ft Detrick,
Frederick, MD 21701.

AUTHORITY

BDRL, D/A ltr, 28 Sep 1971

THIS PAGE IS UNCLASSIFIED



E4 WICE go eLIL' other dt r
fications orohrdaaaeued for any purpose
other than in conncctjion With a definitely related.
government procurement operation, the U. S.
GoVer~ent thereby incurs no responsibility, nor any
Obligation vhatsoever; a~nd the fact that the Govern-
ment May have fonmalated, furnished, or in any way
pupplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
vise as in any maaner licensing the holder or any
other person or corporation, or conveying any rights
or~ Iveflmissioi to m1i~1facture, use or sell any
pastented invention that may in any way be related
thereto.,



rn

TECHNICAL MANUSCAMPT 2610

ULTRAMICWOAN-ALYSS3

OF SELECTED, BLOOID CQM I
OFNORMAL MACACA MULATTA

46 28

UNTE ST A~f R' Aft

*OOWA. tAICATIR

*~~0 DETRICK~;~V&* .F W



PAGES
ARE

MISSING
IN

ORIGINAL
DOCUMENT



This publication or any portion thereof may not
oe reproduced without specific authorization irom
the. Commanding. Officer, U. S. Army Biologicel
Laborstories, ATTN: Technical Releases Branch,
Technical Information Division, Fort Detrick,
Frederick, Maryland. However, DDC is authorized
to reproduce the publication for U.S. Government
purposes.

The information in this publication has riot been
cleared for release to the public.

DDC AVAIIABILITY OTICE

Qualified requestora may obtain copies of this
publicat ion directly from DDC.

Forzeign announcement and dissemination of this
publicatton by DDC is limited.

Best Ava'1able CoPY



U.S. ARMY BIOLOGICAL LABORATORIES
Fort Detrick, Frederick, Maryland

TECHNICAL MANUSCRIPT 220

ULTRAMICROANALYSIS OF SELECTED BLOOD COMPONENTS
OF NORMAL MACACA MULATTA

John J. Petery

Aerobiology Division

DIRECTORATE OF BIOLOGICAL RESEARCH

P'roject 1C522301A080 April. 1965

1



ACKVqOWLEDGMEINTS

:e author would like to thank Capt. KIc.thl Kraner IISAP , VC, and Capt.
(:ha.:e .1. Pai:shall USA, VC, of the Armed Forces Institut: of Pathology
[-or permission to use their inpub.ished data.

ABSTRACT

Plasma From the blood of 212 Macaca mul.atta (rhesus) monkeys was tested
ror eleven chemical components by ultramicroanalysis. Results are tabulated
and discussed.

F i- c:nd(iIcting the. research reported herein, the investigator 1dhered to
"Priaciples of Laboratory Animal Care" as established by the National
Society for Medical Research.
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ULTRAMICROANALYSIS OF SELECTED BLOOD COMPONENTS
OF NORMAL MACACA MULATTA

Relatively little information is available on the blood chemistry of
rhesus monkeys. Several reports have been published on this subject, but
the studies were limited in scope and based on a small number of animals.l-*
In studies in which monkeys are experimentally infected or treated, estab-
lished normal values for the blood components assume practical importance.
Changes in the blood chemistry patterns of infected animals from these
values may be discerned as a result of the experiments. The purpose of
this study, therefore, was to establish baseline values for selected chemi-
cal components of the blood of presumably healthy rhesus monkeys by ultra-
microanalytical methods. Ultramicroanalyses involves microliter volumes,
and the methodsare those in which the volume of serum or plasma to be
analysed is I to 50 microliters.

5-7

Heparinized blood samples were obtained by removing 0.5 ml of blood
from the veins of each of 212 rhesus monkeys. These animals ranged in
weight from 4 to 7 pounds, and were determined to be tuberculin-negative
free of diarrhea, and in good physical condition. Their diet consisted
of water and Purina Monkey Chow fed ad libitum.

The Beckman Spinco Model 150 ultramicroanalytical system was used to
obtain all blood chemistrl data. The procedures found in the Beckman
Spinco Instruction Manual were employed to make the following determina-
tions: bilirubin (total), calcium, chloride, cholesterol, creatinine,
glucose, phosphorus, total protein, albumin, urea nitrogen, and uric
acid. All ultramicroanalyses of the 11 selected components were carried
out with only 0.19 ml of plasma.

The results of the ultramicroanalysis of plasma for 11 blood components
are shown in Table 1.

In general, the results listed are approximately the same as those of
Kraner and Parshall.** These workers carried out ultramicroanalyses on
89 rhesus monkeys, testing for 6 of the 11 blood components listed in
Table I by the same type of system. Results are shown in Table 2. Their
ranges were narrower than those reported in this study, but the mean values
were comparable in all. determinations except those of calcium. The prob-
able reason for this discrepancy is the indistinct endpoint of the assay
employed. This discrepancy has been merntioned by O'Brien et al.9 and
Vnizhts et al. 10

Ic KI% ,c ... * tnd C.J. Parshall. Personal communication.
T* inp:Ubt.ished data. Spe Acknowlc.i -ents.
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TL\YLE 1. CONCENTRATION OF SELECTED CHEMICAL COMPONENTS
OF NORMAL RHESUS MONKEY PLASMA

Number
Monkeys Mean StAndard Range
Tested Component Value Deviation Lower Upper

188 Bilirubin (mg %) 0.36 0,21 0.10 0.90
198 Calcium (mEq/liter) 4.86 0.81 3.00 6.86
190 Chloride (mEq/liter) 108.29 10.30 89.33 129.40

176 Cholesterol (rag %) L61./i 3J.80 91.60 245.25
170 Creatinine (rag %) 1.41 0.31 0.80 2.32

180V/ Glucose (rag %) 61.80 17.10 30.25 108.30
166 Phosphorus (mg .) 5.00 0.95 3.06 7.31
189 Total Protein (gm %) 6.33 0.68 4.20 7.98

189 Albumin (gin %) 4.43 0.95 2.41 5.84
179 Urea Nitrogen (rag %) 22.38 6.53 10.00 41.18
185 Uric Acid (mg %) 0.88 0.41 0.42 1.93

a. Fasting.

TABLE 2. DATA OBTAINED FROM KRANER AND PAR HALL
ON THE PLASMA FROM 89 RHESUS MONKEYSa

Mean Range
Component Value Lower Upper

Calcium (mEq/liter) 6.35 5.0 8.85
Chloride (mEq/liter) 111.8 100.0 127.0
Cholesterol (mg %) 166.9 140.0 207.0

Phosphorus (mg %) 4.59 3.2 6.2
Total Protein (gm %) 6.16 4.9 7.3
0ric Acid (Mg %) 1.196 0.76 1.8

a. Unpublished data used with permission of workers.



Comparison of data from this study with those reported in the literature
1-4

is of limited value, because the data in those reports are based on an
insufficient number of animals and the use of m~croanalytical techniques.

In this writer's experience, the time required to perform these ultra-
microanalytical techniques is about the same as that required by macro-
techniques. The advantage of the ultramicroanalysis is that a number of

examinations, necessitating repeated bleedings, can be performed on a

single monkey without altering chemical blood values. The analyses for
the 11 chemical blood components reported herein required only 190 micro-

liters of plasma.
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